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DETAILED ACTION 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 1-5 rejected under 35 U.S.C. 103(a) as being unpatentable over 
Chernykh et al (RU 2017866) herein Chernykh or Jung et al (US 5646234) herein Jung 
in combination with Encyclopedia of Pol. Sci and Tech (Polyamides, vol 3, p. 565-567) 
herein Encyclopedia and the Applicant's admission of the Prior Art in the Specification. 

Chernykh discloses a method for obtaining a composition comprising an aromatic 
polyamide containing para- phenylene terephthalamide and 2-(p- 
phenylene)benzimidazole terephthalamide units by copolymerizing: 

i) a= 10-80 mole % of para-phenylenediamine; 

ii) b=10-80 mole % of 5(6)-amino-2-(p-aminophenyl)benzimidazole; 
and iii) 100 mole% of terephthaloyl dichloride (see Example 1) 

in a mixture of N-methyl pyrrolidone and containing 2.8-4.8% wt.% of calcium 
chloride or lithium chloride (see Table 2, column 2), a + b is 100 mole%, 
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and i), ii), and iii) together comprise 1-20 wt.% of the mixture (see Example 1), 
Based on the above data the result of b x c multiplication can be less than 215. 

Intrinsic viscosity of the polymer above is between 5.9 and 10.9 dl/g (see Table 

2). 

Jung discloses method of obtaining an aramid by polycondensation of 100 mol% 
terephthaloyl chloride, 40 mol% p-phenylenediamine and 60 mol% 5(6)-amino-2-(p- 
aminophenyl)-benzimidazole in N-methylpyrroliddne, wherein a+b=100 mol% and the 
relative viscosity is 4,3 (see example 8). 

Solubility-promoting additives such as calcium dichloride in amounts of between 
0,2 an 10 wt.%, preferably between 0,5 and 5 wt.%, can be added to the 
polycondensatior mixture (see column 3, lines 19-35 and 62-67). 

Chernykh or Jung do not disclose a crumb, since their processes are intended to 
directly process a solution into article immediately after synthesis. 

Regarding Claims 4 and 5, Encyclopedia disclose a process of obtaining Poly(p- 
phenylene terephthalimide) in of N-methyl pyrrolidone at the presence of Calcium 
Chloride. Encylcopedia teaches a process for making a purified aromatic polyamide, 
which comprises coagulating and washing the crumb in water, followed by drying step 
(see pages 565 and 567). 
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Chernykh or Jung do not teach the polymer precipitation step, since synthesis of 
polymer and its processing locates in one facility. However, more commonly those two 
processes are separated. In this case it is economically efficient to transport and store 
dried polymer instead of its diluted solution in N-methyl pyrrolidone. 

Therefore, it would have been obvious to a person of ordinary skills in the art to 
precipitate Chernykh's or Jung's polymer using Encyclopedia's technology in order to 
expand applicability of the polyamide. 

Chernykh or Jung and Encylopedia does not disclose the crumb is defined as 
non-sticky particles at least 95% of which having an average diameter of 0.7-15 mm. 

However, according to Applicant's discussion of the Prior Art in the Specification, 
such crumbs are known from the process of preparing of fully aromatic polyamides 
based on e.g. PPD and TDC, which products are known under the trade names 
Twaron® (Teijin Twaron) and Kevlar (DuPont). After polymerization in NMP/CaCI2 a 
crumb is obtained which can be easily coagulated, washed, and dried, and the product 
obtained can be dissolved in sulfuric acid and shaped into a desired form, like fibers or 
films. 
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The crumbs of the above particles are very process-friendly, in particular, in a 
filtration step. The efficiency of the above step can be impaired with fines or sticky 
gels. Polymer precipitation aiming the crumbs with particular particle size can be 
achieved with well known technological approaches (rate of precipitant adding, 
temperature, stirring, etc). 

Therefore, it would have been obvious to a person of ordinary skills in the art to 
obtain crumb with optimum particle size (i.e. 0.7-15 mm) in order to achieve efficient 
filtration process. 

It is noted that there is no showing of unexpected results, associated with 
particular particle size range in the Specification. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Gregory Listvoyb whose telephone number is (571) 272- 
6105. The examiner can normally be reached on 10am-7pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Vasu Jagannathan can be reached on (571 ) 272-1 1 1 9. The fax phone 
number for the organization where this application or proceeding is assigned is 571- 
273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications maybe obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



Gregory Listvoyb 

Examiner 
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